Guanine nucleotides protect Rho proteins from endogenous proteolytic degradation in renal membranes.
Purified membrane fractions have been widely used for the study of the factors regulating the functions of Rho small GTP-binding proteins. Using brush border membranes from the rat kidney as a model, we observed that in vitro incubation of these membranes resulted in time- and temperature-dependent proteolytic degradation of Cdc42 and RhoA. Treatment of kidney brush border membranes with various nucleotides showed that GDP and GTP weakly protected Cdc42 but not RhoA and that their nonhydrolyzable counterparts, guanosine 5'-O-[beta-thio] diphosphate (GDP beta S) and guanosine 5'-O-[gamma-thio]triphosphate (GTP gamma S), were highly efficient in protecting both proteins from endogenous proteolytic activity whereas ADP and ATP were without effect. GTP gamma S also protected Cdc42 and RhoA from proteolytic degradation in crude cell membranes from several rat tissues including intestine, kidney, liver, and testis. In addition, Cdc42 and RhoA associated with brush border membranes were largely resistant to increased proteolytic degradation induced by membrane treatment with the denaturing reagent urea as well as to added trypsin when incubated in the presence of GTP gamma S. In brush border membranes, the resistance to endo- and exo-genous proteolytic activity conferred by GTP gamma S was usually lower for RhoA than for Cdc42. GTP gamma S also protected recombinant Cdc42 and RhoA from the action of proteases associated with brush border membranes. The only protease inhibitor protecting Cdc42 but not RhoA from proteolytic degradation in brush border membranes was the synthetic peptide acetyl-Tyr-Val-Ala-Asp-aldehyde, a selective inhibitor of interleukin-1 beta-converting enzyme. This latter result showed that different proteases cleaved the two Rho proteins. Taken together, these results suggest that the GTP gamma S-bound forms of Cdc42 and RhoA are maintained in a conformation that protects them from proteases found in many cell membranes.